Previous studies reported that stress delays wound healing, impairs bacterial clearance, and elevates the risk for opportunistic infection. Neutrophils and macrophages are responsible for the removal of bacteria present at the wound site. The appropriate recruitment and functions of these cells are necessary for efficient bacterial clearance. In our current study we found that restraint stress induced an excessive recruitment of neutrophils extending the inflammatory phase of healing, and the gene expression of neutrophil attracting chemokines MIP-2 and KC. However, restraint stress did not affect macrophage infiltration. Stress decreased the phagocytic abilities of phagocytic cells ex vivo, yet it did not affect superoxide production. The cell surface expression of adhesion molecules CD11b and TLR4 were decreased in peripheral blood monocytes in stressed mice. The phenotype of macrophages present at the wound site was also altered. Gene expression of markers of pro-inflammatory classically activated macrophages, CXCL10 and CCL5, were down-regulated; as were markers associated with wound healing macrophages, CCL22, IGF-1, RELMa; and the regulatory macrophage marker, chemokine CCL1. Restraint stress also induced up-regulation of IL10 gene expression. In summary, our study has shown that restraint stress suppresses the phenotype shift of the macrophage population, as compared to the changes observed during normal wound healing, while the number of macrophages remains constant. We also observed a general suppression of chemokine gene expression. Modulation of the macrophage phenotype could provide a new therapeutic approach in the treatment of wounds under stress conditions in the clinical setting.
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Introduction
Wound healing requires the timely orchestration and efficient execution of three major overlapping phases: inflammation, proliferation and resolution/remodeling. These phases prevent bacterial infection, repair the damaged tissue and restore tissue function.
Unfortunately many factors, including stress, can hinder a successful outcome. Stress delays wound healing and impairs bacterial clearance (Padgett et al., 1998; Mercado et al., 2002; Rojas et al., 2002; Horan et al., 2005; Eijkelkamp et al., 2007; Williams et al., 2012) . Whether the wound is caused by an accident or a surgical procedure, inefficient removal of bacteria at the site of an injury elevates the risk for opportunistic infection. Infection can potentially prolong discomfort to the patient, increase the cost of wound treatment and extend the hospital stay. Neutrophils and macrophages are innate immune system cells responsible for bacterial clearance at the wound. Previous studies have shown that the appropriate recruitment and functions of these cells are crucial for efficient removal of microbial agents (Bullard et al., 1996; Savill, 1997) .
After injury, neutrophils and macrophages leave the peripheral blood to reach the wound. Adhesion molecules on the cell surface (e.g. CD11b) facilitate their migration toward a gradient of chemoattractant leading to the inflammatory site. Neutrophils arrive following a trail of chemokines KC and MIP-2 (Engelhardt et al., 1998; Kernacki et al., 2000; Wetzler et al., 2000) . Macrophages recruited by MIP-1a and MCP-1, reach the wound shortly after (DiPietro et al., 1998; Maus et al., 2001) . At the wound site, neutrophils and macrophages clear bacteria using oxidative burst and phagocytosis. The phenotype and function of the macrophages vary depending on how they are activated. Pathogen recognition as well as the cytokines and chemokines in the environment shape macrophage activation. Activated macrophages can be classified in three groups: classically activated macrophages (CAM), wound-healing macrophages (WHM) and regulatory macrophages (Edwards
